Isolation and some characteristics of an adhesive factor of brain that enhances neurite outgrowth in central neurons.
Fractionation of octyl glucoside-solubilized proteins from young rat brain was monitored using rat brain neurons, which were cultured in microwells coated with various protein fractions to be studied. An adhesive protein that promotes neurite outgrowth in rat brain neurons was isolated by chromatography on heparin-Sepharose followed by Affi-Gel blue. The apparent molecular mass of the protein in sodium dodecyl sulfate-polyacrylamide gel electrophoresis under reducing conditions was about 30 kilodaltons (p30). Under nonreducing conditions a closely spaced doublet band was observed corresponding to 27-28-kilodalton size. Gel filtration in the presence of 4 M urea indicated the molecular size of 58 kilodaltons suggesting a dimeric structure. Western blotting experiments using affinity-purified rabbit antibodies detected p30 as an immunochemically distinct protein in brain and in N18 neuroblastoma cells. The p30 protein was also detected in the N18 cells by lactoperoxidase-catalyzed cell surface iodination. Western blotting of heparin-binding proteins solubilized from brains of rats of various age groups indicated that p30 is clearly more abundant in perinatal brain as compared to adult tissue. The neuron-binding and neurite outgrowth-promoting properties of p30 as well as the developmental regulation of its content in brain tissue suggest a role in neuronal growth.